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Claims 

[ci] l.A self-biased differential buffer comprising: 
a first input; 
a second input; 

a first current source transistor that drives a first current 
to a first upper branch node; 

a first upper drive transistor having a gate receiving the 
first input, and a drain driving a first output, for con- 
ducting a first drive portion of the first current; 
a first upper bias-generating transistor, having a gate 
receiving the first input, and a drain driving a first bias- 
generating node, for conducting a first bias-generating 
portion of the first current; 

a first lower drive transistor having a gate receiving the 
first input, and a drain driving the first output, for con- 
ducting to a first lower branch node; 
a first lower bias-generating transistor, having a gate re- 
ceiving the first input, and a drain driving the first bias- 
generating node, for conducting to the first lower branch 
node; 

a first current sink transistor that sinks current from the 
first lower branch node; 

a first transmission gate between the first bias- 



generating node and a bias node; 
a second current source transistor that drives a second 
current to a second upper brancli node; 
a second upper drive transistor liaving a gate receiving 
tlie second input, and a drain driving a second output, 
for conducting a second drive portion of tlie second cur- 
rent; 

a second upper bias-generating transistor, liaving a gate 
receiving the second input, and a drain driving a second 
bias-generating node, for conducting a second bias- 
generating portion of the second current; 
a second lower drive transistor having a gate receiving 
the second input, and a drain driving the second output, 
for conducting to a second lower branch node; 
a second lower bias-generating transistor, having a gate 
receiving the second input, and a drain driving the sec- 
ond bias-generating node, for conducting to the second 
lower branch node; 

a second current sink transistor that sinks current from 
the second lower branch node; and 
a second transmission gate between the second bias- 
generating node and the bias node. 

2.The self-biased differential buffer of claim 1 wherein 
the bias node carries a bias voltage applied to a gate of 
the first current source transistor and to a gate of the 



second current source transistor. 

[c3] 3.The self-biased differential buffer of claim 2 wherein 
the bias node is connected to a gate of the first current 
sink transistor and to a gate of the second current sink 
transistor. 

[c4] 4.The self-biased differential buffer of claim 3 wherein 
the first transmission gate comprises a first p-channel 
transmission gate transistor and a first n-channel trans- 
mission gate transistor that conduct current in parallel 
between the first bias-generating node and the bias 
node; 

wherein the second transmission gate comprises a sec- 
ond p-channel transmission gate transistor and a second 
n-channel transmission gate transistor that conduct cur- 
rent in parallel between the second bias-generating 
node and the bias node. 

[c5] S.The self-biased differential buffer of claim 4 wherein a 
gate of the first p-channel transmission gate transistor 
and a gate of the second p-channel transmission gate 
transistor are driven by an active-high reset signal or an 
active-high power-down signal that is activated by being 
driven to a high voltage to disable the first and second 
p-channel transmission gate transistors during a reset or 
during a power-down mode; 



wherein a gate of the first n-channel transmission gate 
transistor and a gate of the second n-channel transmis- 
sion gate transistor are driven by an active-low reset 
signal or an active-low power-down signal that is acti- 
vated by being driven to a low voltage to disable the first 
and second n-channel transmission gate transistors dur- 
ing the reset or during the power-down mode, 
whereby the first and second transmission gates are dis- 
abled during reset or the power-down mode. 

[c6] 6.The self-biased differential buffer of claim 2 wherein 
the first drive portion of the first current is greater than 
the first bias-generating portion of the first current, 
whereby more current is used for generating outputs 
than for generating the bias voltage. 

[c7] 7.The self-biased differential buffer of claim 6 wherein 
the first drive portion of the first current is ten times 
greater than the first bias-generating portion of the first 
current. 

[c8] S.The self-biased differential buffer of claim 2 further 
comprising: 

a first upper reset transistor, connected in series to con- 
duct the first current between the first current source 
transistor and the first upper branch node; 
a first lower reset transistor, connected in series to con- 



duct between the first lower branch node and the first 
current sink transistor; 

a second upper reset transistor, connected in series to 
conduct the second current between the second current 
source transistor and the second upper branch node; 
a second lower reset transistor, connected in series to 
conduct between the second lower branch node and the 
second current sink transistor; 

wherein the first and second upper reset transistors re- 
ceive a reset signal that stops current conduction 
through the first and second upper reset transistors dur- 
ing reset or during a power-down mode; 
wherein the first and second lower reset transistors re- 
ceive an active-low reset signal that stops current con- 
duction through the first and second lower reset transis- 
tors during reset or during the power-down mode. 

[c9] 9.The self-biased differential buffer of claim 8 wherein 
the first and second upper reset transistors are p- 
channel transistors; 

wherein the first and second lower reset transistors are 
n-channel transistors. 

[ciO] lO.The self-biased differential buffer of claim 9 further 
comprising: 

a first output buffer, having an input receiving the first 
output, for driving a first buffered output; 



a second output buffer, having an input receiving tlie 
second output, for driving a second buffered output, 
wliereby the first and second outputs are buffered. 

[cii] Il.The self-biased differential buffer of claim 10 further 
comprising: 

a first buffered reset transistor for driving the first out- 
put to a first state during reset or during the power- 
down mode; 

a second buffered reset transistor for driving the second 
output to a second state that is a complement of the first 
state during reset or during the power-down mode. 

[ci2] 12.A balanced self-biased differential buffer comprising: 
first amplifier means, receiving a first input, for generat- 
ing a first output and a first bias node, the first amplifier 
means comprising: 

first current source means for generating a first current 
to a first upper node in response to a self-bias node; 
first current sink means for receiving a current from a 
first lower node in response to the self-bias node; 
first upper drive transistor means for driving a current 
from the first upper node to the first output in response 
to the first input; 

first upper self-bias transistor means for driving a cur- 
rent from the first upper node to the first bias node in 
response to the first input; 



first lower drive transistor means for driving a current 
from the first output to the first lower node in response 
to the first input; 

first lower self-bias transistor means for driving a cur- 
rent from the first bias node to the first lower node in 
response to the first input; 

first transmission gate means for conducting between 
the first bias node and the self-bias node; 
second amplifier means, receiving a second input, for 
generating a second output and a second bias node, the 
second amplifier means comprising: 
second current source means for generating a second 
current to a second upper node in response to the self- 
bias node; 

second current sink means for receiving a current from a 
second lower node in response to the self-bias node; 
second upper drive transistor means for driving a current 
from the second upper node to the second output in re- 
sponse to the second input; 

second upper self-bias transistor means for driving a 
current from the second upper node to the second bias 
node in response to the second input; 
second lower drive transistor means for driving a current 
from the second output to the second lower node in re- 
sponse to the second input; 

second lower self-bias transistor means for driving a 



current from the second bias node to the second lower 
node in response to the second input; and 
second transmission gate means for conducting between 
the second bias node and the self-bias node, 
whereby the self-bias node is generated between the 
first and second transmission gate means. 

[ci3] i3.The balanced self-biased differential buffer of claim 
12 wherein the first and second upper drive transistor 
means, the first and second upper self-bias transistor 
means, and the first and second current source means 
comprise p-channel transistors; 
wherein the first and second lower drive transistor 
means, the first and second lower self-bias transistor 
means, and the first and second current sink means 
comprise n-channel transistors. 

[ci4] i4.The balanced self-biased differential buffer of claim 
12 further comprising: 

first upper reset transistor means for blocking conduc- 
tion of the first current through the first current source 
transistor means in response to a reset signal; 
first lower reset transistor means for blocking conduc- 
tion of current through the first current sink means in 
response to an inverse of the reset signal; 
second upper reset transistor means for blocking con- 
duction of the second current through the second cur- 



rent source transistor means in response to the reset 
signal; 

second lower reset transistor means for blocking con- 
duction of current through the second current sink 
means in response to the inverse of the reset signal. 

[ci5] is.The balanced self-biased differential buffer of claim 

14 wherein the first and second upper reset transistor 
means comprise p-channel transistors; and 
wherein the first and second lower reset transistor 
means comprise n-channel transistors. 

[ci6] i6.The balanced self-biased differential buffer of claim 

15 wherein the first transmission gate means comprises: 
a first p-channel transistor having a gate driven by the 
reset signal, having a channel between the first bias 
node and the self-bias node; 

an first n-channel transistor having a gate driven by the 
reset signal, having a channel between the first bias 
node and the self-bias node; 

wherein the second transmission gate means comprises: 
a second p-channel transistor having a gate driven by 
the reset signal, having a channel between the second 
bias node and the self-bias node; 
an second n-channel transistor having a gate driven by 
the reset signal, having a channel between the second 
bias node and the self-bias node. 



[ci7] 17,A self-biasing differential buffer comprising: 
a first input signal; 
a second input signal; 

a first current-source transistor, having a gate driven by 
a self-bias node; 

a first upper reset transistor, having a gate driven by a 
mode signal; 

wherein the first current-source transistor and the first 

upper reset transistor have channels in series between a 

power supply and a first upper branching node; 

a first upper drive transistor, having a gate receiving the 

first input signal, a source connected to the first upper 

branching node, and a drain connected to a first output 

node; 

a first upper bias-generating transistor, having a gate 
receiving the first input signal, a source connected to the 
first upper branching node, and a drain connected to a 
first bias-generating node; 

a first lower drive transistor, having a gate receiving the 
first input signal, a source connected to the first lower 
branching node, and a drain connected to the first out- 
put node; 

a first lower bias-generating transistor, having a gate re- 
ceiving the first input signal, a source connected to the 
first lower branching node, and a drain connected to the 



first bias-generating node; 

a first current-sinl< transistor, having a gate driven by 
tlie self-bias node; 

a first lower reset transistor, having a gate driven by an 
inverse of the mode signal; 

wherein the first current-sink transistor and the first 
lower reset transistor have channels in series between a 
first lower branching node and a ground; 
a first p-channel transmission gate transistor having a 
gate driven by the mode signal, and a channel between 
the first bias-generating node and the self-bias node; 
a first n-channel transmission gate transistor having a 
gate driven by the inverse of the mode signal, and a 
channel between the first bias-generating node and the 
self-bias node; 

a second current-source transistor, having a gate driven 
by the self-bias node; 

a second upper reset transistor, having a gate driven by 
the mode signal; 

wherein the second current-source transistor and the 
second upper reset transistor have channels in series 
between the power supply and a second upper branching 
node; 

a second upper drive transistor, having a gate receiving 
the second input signal, a source connected to the sec- 
ond upper branching node, and a drain connected to a 



second output node; 

a second upper bias-generating transistor, having a gate 
receiving tlie second input signal, a source connected to 
the second upper branching node, and a drain connected 
to a second bias-generating node; 
a second lower drive transistor, having a gate receiving 
the second input signal, a source connected to the sec- 
ond lower branching node, and a drain connected to the 
second output node; 

a second lower bias-generating transistor, having a gate 
receiving the second input signal, a source connected to 
the second lower branching node, and a drain connected 
to the second bias-generating node; 
a second current-sink transistor, having a gate driven by 
the self-bias node; 

a second lower reset transistor, having a gate driven by 
the inverse of the mode signal; 

wherein the second current-sink transistor and the sec- 
ond lower reset transistor have channels in series be- 
tween a second lower branching node and the ground; 
a second p-channel transmission gate transistor having 
a gate driven by the mode signal, and a channel between 
the second bias-generating node and the self-bias node; 
a second n-channel transmission gate transistor having 
a gate driven by the inverse of the mode signal, and a 
channel between the second bias-generating node and 



the self-bias node. 

[cl8] iS.The self-biasing differential buffer of claim 17 

wherein the first and second upper drive transistors, the 
first and second current-source transistors, the first and 
second upper reset transistors, and the first and second 
upper bias-generating transistors are p-channel transis- 
tors; 

wherein the first and second lower drive transistors, the 
first and second current-sink transistors, the first and 
second lower reset transistors, and the first and second 
lower bias-generating transistors are n-channel transis- 
tors. 

[ci9] ig.The self-biasing differential buffer of claim 18 

wherein the first input signal and the second input signal 
are differential signals driven to opposite states. 

[c20] zo.The self-biasing differential buffer of claim 18 

wherein the first input signal is a relatively constant ref- 
erence voltage and wherein the second input signal is a 
time-varying input signal. 

[c2i] Zl.The self-biasing differential buffer of claim 20 

wherein the reference voltage is about half of a power- 
supply voltage of the power supply. 



